
Fig. lA 




Fig. IB 




PROCESSOR 



Fig. 2D 




Fig. 4 



FIG. 31A 


FIG. 31B 


FIG. 310 


FIG. 31D 


FIG. 31E 




FIG. 31F 


FIG. 31G 


FIG. 31H 


FIG. 31 I 



Fig. 31 




OSCILLATOR 



ERROR SIGNAL 



504 



FREQUENCY- 
VARYING 
COMPONENT 



512 



I 



512 




508 



Fig. 5 



502 



REFERENCE 
OSCILLATOR 



TIMING SIGNAL 



OSCILLATOR 



504 



-A- 

I / 



.—.^602 



I 



606 



VOLTAGE 
PEAK 
SAMPLE 



604 



VOLTAGE 
THROUGH 
SAMPLE 



DIFFERENTIAL 
AMPLIFY 




612 



610 



608 



Fig. 6 



TrrrrmnTTiTTiTrTTrnTriTnTiTTTTTiTTTnTrnii ii ii irii ir nrTrn i 



^=0 ^=1ms ^=2Ats i=3/LiS i=4fjs <=5/xs 



XC 




GND 
71 2o 



VOLTAGE 



VOLTAGE 



VOLTAGE 




^= 200kHz 



X=2MHz 



TIME 



Fig. 7 



I 



808 



CLOCK 
CIRCUITS 



HF POSITIVE SAMPLE 



8I60 

HF PHASE 
LOCKED LOOP 



HF NEGATIVE SAMPLE 



81 6b-^ 
HF RE FERENCE 



802b 



HFQ 



HFL 



•812 



816a ^ 
LF POSITIVE SAMPLE 

LP NEGATI VE SAMPLE 

zr 



816b' 
LF REFERENCE 

812 



7 



COIN 
MEASURING 
FILTERS 



HFQOUT 



HFDOUT 



LFDOUT 



LFQOUT 



•804 




LF PHASE 
LOCKED LOOP 



LFQ 



LFL 



802o 



Fig. 8 A 



822 ^ 



VCC 



COIN CORE OSOLLATOR 



242 



844-^ 
20K< 



1 I . 

COIL 1-^^^^ 



r 



330pF^ 
844-^1- 



100K 

i->WV- 



+12V 



852 



836- 



100S 5180 



82uH^ t 82pF 
MVAM108 



-838 



luF 




LM6361 

+ 



-12V 



luF 



^.0033 



ImHl 



.1 



;22K 
842- 



IK. 



22K 



sm3^ 



TL714 
100K 



-T» lur — 'WV- 

^ 180 ' <7 li 10K 

AAA/ — I 



HF NEGATIVE SAMPLE 



HF POSTIVE SAMPLE 



TRIANGLE WAVE GEN 



HF REFERENCE 



812 



T 



FIG. 88- 1 



FIG. 88- 2 




Fig. 8B-1 



Fig. 8B 



4.7K 
IK 

— AAA^ 



POSITIVE AND NEGATIVE 

PEAK SAMPLERS 

J. 1 



Q OUTPUT AMPLIFIER 

I 1 



I 



816b 



T 



I 



8540 



C OUT 
IN 



|ylC74HC4066 

.001=1= 
-8546 ^ 



C OUT 
IN 



MC74HC4066 



'1.2K 




VCC-^' 

I 



872 



10K 



816a 



10K, 



SAMPLING PHASE DETECTOR 
lirC74HC4d56 



.001 



TLC272 




Fig. 8B-2 



804.^ 

I 



HF 0 



I 



612 



-wv- 
20K 



.001 



20K 



VCC 



TLC274 



iMOpF 



HF D 



r 



512 



-vw- 
20K 



.001 



20K 



TLC274 



=^500pF 



LFO 



I 



612 



AAA/- 

20K 



.001 



20K 



TLC274 



iSOOpF 



LF D 



r 



512/ 





II 

.001 










- .. TLC274 


1 LFDOUT 




\AA/ 1— 







20K 20K 



iSOOpF 



HFQOUT 



I 



882a 



HFOOUT 



I 



882b 



LFOOUT 



^^2o/ 



XB82b/ 



Fig. 8C 



'810 



1M 



HQ 

CRYS 



AL 



L 



808 



MC74HC04 MC74HC04 



806- 



I 



810 



■814 









00 




01 




02 




03 


CLK 


04 


CLK/EN 


05 


RESET 


06 




07 




08 




09 




COUT 



MC74HC4017 



I 



810' 



MC74HC4017 



2 



JO. 
i_ 

i_ 
9 



12 





00 




01 




02 


CLK 


03 
04 


CLK/EN 


05 


RESET 


06 
07 
08 
09 
COUT 



J. 

4 

±_ 
10 



±_ 

JL 
11 



12 



HF POSITIVE SAMPLE 



HF NEGATIVE SAMPLE 



HF R 



TERENCE 



LF POSITIVE SAMPLE 



LF NEGATIVE SAMPLE 



LF REFERENCE 



Fig. 8D 




Fig. 9 



.^...«< ..••••4 • 



.............. 



..... 



o 
o 



to 
or 



li: 



, ^. . . ^. . . I . 



... . J- .. . 



• 4*««»f.«i«..f«. 



*t 



o 



o 
o 
o 



o 
in 



o 



o 



o 



1102 



OSCILLATOR 




1120 



1 



1104 



IN-PHASE 
AMPLITUDE 



I 



1106 



90° DELAYED 
AMPLITUDE 



Fig. 11 



1108 



A/D 



1110 



MICRO 
PROCESSOR 




I 



1205 



FREQUENCY 
1^1206 

AMPLITUDE 



L 

A/D 



1208 



I 



1210 



MICRO 
PROCESSOR 



Fi^. 12 



COIN 
PATH 



^1148 ^iU2o ^11440 1^46o-> ^ 
^ 1—^ -J . FR EQUENCY 1 (, L 



11540 



CORE 1 1 — iWNDING 1 



OSCILLATOR — PLL 



I 



11520 



CORE 2h - [wiNDING 2^ 



FREQUENCY 2 



OSCiaATOR — PLL 



•lU2b ^lH4b 



1146b 



PI I — I ^ 



I 



REF 



115 



1154b 



152b 



Fig. IIA 



Of 

o 



OJ 

o 



s 



oo 
o 



ct: 

3 



D 



X 



o 



II 

UJ 

-< 
I 



0£ 

o 



2: 

UJ 
O- 



s 



>- 



o 



I 

o 




Fig. ISA 




HF-CU SENSOR "D" CUFUT VS ACTUAL DIAMETER IN MM 



800 
750 -jit 
700 -li 

ARBITRARY 

VOLTAGE ccn _ 
UNITS " 

SENSOR 600 - 



500 - 
450 



14.50 16.50 18.50 20.50 22.50 24.50 26.50 28.50 30.50 

DIAMETER IN MM 

Fig. 16A 



LF-AI 



1550 H 



1450 - 



1350 H 

ARBITRARY 
VaTAGE 
UNITS 1250. 

LF "D" 

SENSOR 
OUTPUT 



1150 - 



1050 



0" OUTPUT VS ACTUAL 



DIAMETER 



14.50 16.50 18.50 20 



.50 22.50 24.50 26.50 28.50 30.50 
ACTUAL DIAMETER IN MM 

Fig. 16B 




Fig. 18 



FIG. 35A 



FIG. 35B 



Fig. 35 




Fig. 26 




Fig. 25 



2506b 
■2507b 




2519-' 
2510 



Fig. 25 A 





\ ,Si /-2836b 
\ /\ ,--2838 



/ V 
/ \ 
/ \ 

/ 



2836C^ \ \ 



.2838 



Fig. 281 



Fig. 28H 



2904 



i 



58 



EXTENDED 
FIELD 
TRANSDUCER 
HF & LF 



2^ 



2910 



1 



1 



2902a 



. r- 



COIN SENSOR PLL 

LF = 200KHZ 
SIGNAL AMPLITUDE 
APPROX 2 V PK/PK 



I 



2902b 



COIN SENSOR PLL 

HF = 2.0MHz 
SIGNAL AMPUTUDE 
APPROX 1 V PK/PK 



I 



3102 



SYNCHRONIZED 
CLOCKS 
2MHz & 
200KHZ 



2MHz 



I 



2912a 



LOWPASS FILTER: 
<0.1 dB @ 200 KHz 
>20 dB @ 2.0 MHz 
LEVEL SHIFT TO 3.0VDC 



1 



2912b 



LOWPASS FILTER: 
a <0.1 dB © 200 KHz 
a >20 dB © 2.0 MHz 
LEVEL SHIFT TO 3.0VDC 



LF & HF 
PLL LOCK DETECT 



PLL 



40 
PIN 
CONN 



^ DATA 0-15 ^ 


INTERFACE 
SIGNAL 
CONDITIONING 
& 

BEDlRECnONAL 
BUS BUFFERS 


<^ 


PLL_FAIL 


■^2922 
PLL 


BUSY\ 


BUSY 


WR\ 


WRITE\^ 


R0\ 


READ\ ^ 


CONVST\ 


CONV\ ^ 


ANLGRESET\ ^ 


RESET\^ 


SENSOR-CS\ ^ 


CS\ 



+5V0D 4/ 


INPUT 
POWER FILTER 


+5VDC ^ 


GND-D 12/ 


GND 







SENSOR-SPARE 



Fig. 29A 



LF 

AMPLITUDE 
DETECT 



2914b 2909a. 



HF 

AMPLITUDE 
DETECT 



2909b- 



.-29140 



/ 

J 
/ 



LF-Q 
AMPLIFY & 
LP OUFUT 

FILTER 



2906 



2914b ' ' 



LF-D 
DC OFFSET 
ADJUST & LP 
OUTPUT FILTER 



A/D 
CONVERTER 



HF-0 
AMPLIFY & 
LP OUTPUT 

FILTER 



HF-D 
DC OFFSET 
ADJUST & LP 
OUTPUT FILTER 



2MHZ 



D0-D15 




READ\ 



WRITE\ 



CS\ 



CONV\ 
BUSY 



Fig. 29B 



+5VDC 



22K 



'^^2 Mil 

10K 



1 C18 
001m F 



CE 


VCC 


GND 


OUT 



SG-615P2000MC3 



31010 



TP3 



U48 



K741- 



1 



2MHZ 



14 



U5 



741 -ei 4 



+5VDC 



13. 



BNA 



15 



16 



1 C18 
OI/aF 

8 



QO 
Q1 
02 
03 
04 
05 
06 
07 
08 
09 

VSS CO 



RST 
VDO 



714-C4017 
24444 



2_ 
±_ 
J_ 

_L_ 

5_ 
JB__ 

_!i_ 

12 



3101b 



J 



Fig. 31 A 



TPS 



-2902O 



13 



11 



U7 



200KH2 1 



+5V0C 



14 



[ 



31140 
8 



U1 


OUT 


PU 




PO 




01 


AMPIN 


R 


OF 


V 


UF 
U2 
D2 


vcc 


GNO 



10 



12 



MC4044 
31C25 



C28 
—II- 
Ol/iF 



+5VDC 



R16 
I.OK 



.C19 

R20 
: 6.81K 



1 C20 



>R23 
<3.90 



LF-LOCK 



T 



31160 



I 

Fig. 31B 




Fig. 31C 




Fig. BID 



/2915a 



+5VDC 



4= C29 
01m F 



31260 



1 




LT1016CS8 



BL-REF 

vAAA 

10K 



+5VDC 




Fig. 3 IE 



TP3 



2902b 



2MH2 



13 



U7 



11 



+5VDC 



I 



3114b 
8 



U1 


OUT 


PU 




PD 




01 


AMPIN 


R 


OF 


V 


UF 
U2 
02 


vcc 


GND 



10 



12 



MC4044 
31C26 



C28 



+5VDC 



R16 
1.0K 



T 



-LC19 
0.01 AtF <7 

R20 



R23 



HF-LOCK 



1 C20 
OAfMf 



3116b 



Fig. 31F 




Fig. 31G 



-3128b 




U12A 



11 



R27 C32 

wv" Ih 

10K 




R29 



BL-REF 



U11B 



2922b 



-2916b 



-2912b 



Fig. 31H 



-2915b 



+5VDC 



=!= C29 



2 



3126b 



1. 




LT1016CS8 



BL-REF PA 
sAAA 

10K 



+5VDC 



■1 
I 




Fig. 311 



C START ) 




STATUS = "WINDOW OPEN 
PEAK = aOCK 
LEAD = CLOCK 
LFDMIN = LFO 
LFQMIN = LFO 
HFDMIN = HFD 
HFQMIN = HFQ 



■3408 



hL 



3422 



TRAIL 


= CLOCK 


A LFO 


=LFO BASE 




-LFDMIN 


A LFO 


=LFQ BASE 


-LFQMIN 


A HFD 


=HFO BASE 


-HFQMIN 


A HFQ 


=HFQ BASE 


-HFQMIN 




CLOCK M0D4 

=0 




CASE: WHILE STATUS="WIND0W OPEN' AND 



CLOCK M0D4 



CLOCK M0D4 
=2 

341lT^ 



aOCK M0D4 
=3 



3411d^ 



LFQMIN= 
MIN{LFQ. 
LFQMIN) 




HF0MIN= 
MIN(HFD. 
HFDMIN) 




HFQMIN= 
MINtHFO, 
HFQMIN) 




PEAK = aOCK 
LFDMIN = LFD 

ASCENT THRESnaO 
= LFDMIN 
+ ASCENT 
HYSTERISIS 



Ff^. 34 



(D2) STORE SIGNATURE 



3510 



1 



(C2) EXAMINE AVAILABLE SIGNATURE 



SIGNATURE BUFFER 
(PHQ. PHD, PLQ. PLD. TL. P. TT) 



(03) EXAMINE SIGNATURE 



3512 



CATEGORY BUFFER 



(04) APPEND CATEGORY 



(D5) EXAMINE CATEGORY 



DESTINATION BUFFER 
(D) 



(06) APPEND DESTINATION 



3516 



7 



(CI) EXAMINE CATEGORIES AND DESTINATIONS 



' (D7) EXAMINE CATEGORY. 
DESTINATION. & SIGNATURE 



COUNTER 
TALLIES UP COUNTS OF EACH COIN 
CATEGORY AND SLUGS AND WHERE 
THEY WERE SENT 



J' 



3528 



Fig. 3SA 



i 



58 



SENSOR 



2906 



(A) STORE READINGS 
f y-3500 

[reading buffer (R)} - 



(DI)EXAMINE AVAILABLE READINGS 



3502 x'-3504 (CI)EXAMINE AVAILABLE READINGS 



DETECTOR EXAMINES 
READING STREAM FOR 

RECOGNIZABLE FEATURES. 

EMITS A SIGNATURE FOR 
EACH OBJECT FOUND 



CATEGORIZER 
CATEGORIZES EACH 

SIGNATURE INTO 
ONE OR MORE COIN 
CATAGQRIES 
(OR UNKNOWN CATEGORY) 



RELEGATOR 
DECIDES WERE TO SEND 
EACH COIN BY CATEGORY. 
MARKS DESTINATION FOR 

EACH COIN 



DIRECTOR 

SCHEDULES APPROPRIATE 
CONTROL ACTIONS AT 
APPROPRIATE TIME IN 
FUTURE TO SEND CWN 

TO DESIRED DESTINATION 



1 

ADJUST DETECTOR 
PARAMETERS _ 



-3508 



CALIBRATOR 
GATHERS STATISTICS AND 
ADJUSTS PARAMETERS 



ADJUST CATEGORIZER 
PARAMETERS 

I 




■3518 



(D8) SCHEDULE DIRECTING ACTIONS 
(ACTION. WHEN) 

/ ^ r> 3522 

r CONTROL SCHEDULE K 





I 

(SI) MAKE ANY SCHEDULED 
CHANGES TO CONTROL BITS 



3524 -^cONTRa BITS IMAGeJ 
Ijp 

(S2) UPDATE OUTPUT BITS 



3526 



OUTPUT PORTS 



Fig. 3 SB 



CATEGORIZE (SIGNATURE) 




3602 



START WITH CATEGORY 1 



3606 



COMPARE SIGNATURE 

PARAMETERS TO 
CATEGORY'S WINDOWS 




3604- 



3608 



3618 




NEXT CATEGORY 



3616 



CATEGORIZE COIN 
SIGNATURE AS 
UNRECOGNIZED 

1 



3622-^ 



DONE 



3612 



STORE DATA INDICATING 
THIS CATEGORY 




36H 




3626 



Fig. 36 



3624 



f "GO" BUTTON 
V PRESSED / 



4012 









OPEN GATE 





-4014 



START TROMMEL MOTOR 
START HOPPER WHEa MOTOR 




L 



4044 



KEEP MOTORS ON 
UNTIL COINS NO 
LONGER DETECTED 



Fig. 40 



o 
o 
o 

g 



CNJ 



I 



z 
a. 



CM 



in 



o 



CM 

m 



z 



s 



s 



in 



o 
cn 



CM 

s 

CM 



CM 



O 

to 
z 



t 



1 

CM 



CM 
CO 







o 






LU 




CO 



CM 



S 



GO 
CO 



O 



\n 

CM 



CM 



O 



CM 



S 



- r-1 

CO 



o 

CO 
CO 



C BEGIN TRANSACTION 

T / 

WATCH FOR 
DESCENDING OFFSET 



4212 



I 



OPEN WINDOW. 
GATHER DATA AND 
CAPTURE PEAK 




r 



4216 



WATCH FOR 
DESCENDING 
OFFSET 



TRIP ASCENDING 
HYSTERESIS 



<LIMIT 



4224 



CLOSE WINDOW k 
ESTABLISH TRAILING GAP 
CHECK TIME 



4226 



PERFORM 
CATEGORIZATION 




4228 



SCHEDULE SOLENOID 
PULSE 



AT CHECK TIME. 
CONRRM TRAIUNG GAP 



4218 



WAIT TO 
TRIP 
"GAP RESET" 



4220 



1 



4222 



i 



WAIT TO 
TRIP 
"GAP RESET" 



ASSIGN 
DESTINATION 
AS 'REJECr 




4236 



1 



4242 



CANCEL PULSE 



SCHEDULE SaENOlO 
PULSE 



Fig. 42 



1811 





Fig. 43 A 




•1811 



4412- 



Fig. 44 




Fig. 45 



2142 




4612 



-1811 



Fig. 46 





Fig. 48 




Fig. 49 



in 



1 



9 



4c 



i s 



(IDO®00 
®pgCt(D ^ 

€p9op ^ ^' 



t 




FREQUENCY 1 



4512 



45H 



-rN 




FREQUENCY 2 





4516 



Fig. 55 A 



FREQUENCY 1 



^r 



4522 



FREQUENCY 3 



4528 



MIXER 



^- 



4526 



4524 



FREQUENCY 2 



SIGNAL 1 



^45420 ^45440 



FREQUENCY. . 
APPLIED TQ COIN 
^ 4542b ^ 4544b 

V WAVEFORM. / 

FREQUENCY. . . . —*-< SENSOR i: 
APPLIED TO COIN 
.4542c ^ 4544c ^4546c 

WAVEFORM. J 

SIGNAL 3 I FREQUENCY. . . . — <SENSOR T 

APPLIED TO COIN 



SIGNAL 2 




Fig. 55C 



4554b 




45540 



FILTER 1 



FILTER 2 



4552 



M FILTER 3 



4554c 



I 



4556 



A6P 



Fig. 55D 



